Attenuated lipid peroxidation in preterm infants during subsequent doses of intravenous lipids.
The aim of this study was to determine whether the administration of a lipid emulsion containing less polyunsaturated fatty acids but rich in monounsaturated fatty acids causes less in vivo lipid peroxidation in preterm infants. The prospective intervention study included 13 infants with birth weights and gestational ages ranging between 1,100 and 2,660 g and from 28.4 to 32.9 weeks. All were in a stable condition and randomly allocated for a 3-hour infusion (0.16 g/kg/h) of an olive oil-based and a soybean oil + medium chain fatty acid (MCT) emulsion on 2 consecutive days. Expired pentane and plasma triglycerides (TGs) were measured before, during, and after the 3-hour infusion. Basal exhaled pentane averaged 9.4 +/- 7.0 pmol/kg/min (mean +/- SD). During the olive oil-based emulsion, exhaled pentane increased to 95.2 +/- 56.7, and during soybean oil + MCT it increased to 110 +/- 93.9 pmol/kg/min (p < 0.05 both from basal, n.s. between preparations). One hour after discontinuation of the infusion, exhaled pentane returned to 21.1 +/- 12.6 pmol/kg/min (p < 0.05 vs. basal). Combined data on expired pentane measurements demonstrated that on day 1 pentane peaked at 124 +/- 87.0 pmol/kg/min which was significantly attenuated to 57.5 +/- 24.4 pmol/kg/min after an identical dose of lipid on day 2 (p < 0.05). No difference in peak TGs was detected between the two preparations or the study days. Infusion of a constant dose of intravenous lipids on 2 subsequent days to the newborn infants is associated with a reduction in lipid peroxidation. This finding may be dependent on normal postnatal maturation or may represent an appropriate adaptive response aiming at a reduction in oxidative stress. Peroxidation of soybean oil + MCT and olive oil-based lipid emulsions was similar in the newborn infants.